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    本文在总结国内外数字化医院建设经验基础上，提出了在我国构建数字化医
院的设想，并对数字化医院的整体框架、层次结构、业务标准流程和医疗信息标
准等内容进行了论述。对如何解决数字化医院中的数据交换问题，我们提出了两
种解决方法:共享数据库和 HL7 标准技术。 

































In order to seek the best quality treatment and improve over-all health service to 
the general public, great efforts have been done to achieve this. Digital Hospital (DH) 
combined with information technology has been developed through widely-used 
advanced computer systems and internet technology in medical care. 
As an important part of modern medical science, laboratory testing is so valuable 
in the procedure of clinical diagnosis and treatment of a disease. Most of the clinic 
laboratories in the country are equipped with advanced and automated inspection 
equipment. The serious contradictions and outdated laboratory management concepts 
and methods have become increasingly prominent. In order to overcome this kind of 
contradiction and to hasten the automatic and scientific management of clinic 
laboratory, a Laboratory Information System (LIS) which is practical, convenient, 
safe and stable is the key topic in the process of constructing a modern hospital. 
This study of constructing Digital Hospital domestically is a result of 
experiences in Digital Hospital both here and abroad. In this proposed study, a general 
framework of DH, business processes, and standards for medical information and 
content standards are discussed. On how to solve the digital hospital in the data 
exchange issue, we presents two solutions: to share databases and HL7 standard 
technology.  
Finally, conclusions have been made which provides great potential for the future 
system integration.  
 
Key Words: Laboratory Information System； Hospital Information System；  































目    录 
第一章 概述 ............................................................................................................................1 
1.1 引  言............................................................................................................................1 
1.2 研究背景 .......................................................................................................................2 
1.2.1 医院信息化系统的发展和现状 ..................................................................2 
1.2.2 医院综合信息系统（HIS）.........................................................................2 
1.2.3 检验信息系统（LIS）..................................................................................4 
1.3 研究内容及目的意义 ................................................................................................5 
1.3.1 研究内容...........................................................................................................5 
1.3.2 目的意义...........................................................................................................9 
1.4 论文安排 ........................................................................................................................9 
第二章 医院信息系统集成与信息互联的标准 ...............................................10 
2.1 接口标准 .....................................................................................................................10 
2.2 HL7 标准 ......................................................................................................................12 
2.2.1 HL7 的发展目标 ............................................................................................12 
2.2.2 HL7 的功能和应用范围...............................................................................13 
2.2.3 HL7 的通讯模式 ............................................................................................13 
2.2.4 HL7 的实现技术 ............................................................................................14 
2.2.5 基于 HL7 标准的体系结构 .........................................................................15 
2.3 网络互联标准 ............................................................................................................16 
2.3.1 网络设计原则................................................................................................16 
2.3.2 网络拓扑结构................................................................................................17 
2.4 本章小结 .....................................................................................................................17 
第三章 HIS 与 LIS 的 HL7 数据交换技术研究和分析.................................18 
3.1 数据交换在医院中的两种工作方式 ...................................................................18 
3.2 HL7 标准的数据表达 ...............................................................................................19 
3.2.1 HL7 的数据结构(消息)...............................................................................19 
3.2.2 HL7 的数据类型 ............................................................................................20 














3.4 HL7 数据交换在数字化医院中的应用实例 ......................................................22 
3.4.1 软件设计.........................................................................................................22 
3.4.2 系统实现.........................................................................................................26 




4.2.1 数据共享集成方法的应用和技术分析 ..................................................28 
4.2.2 基于 Broker 的集成方法应用和技术分析 ...........................................29 
4.2.3 结合两者的基于 Broker 的共享数据库的设想 ..................................30 
4.3 本章小结 .....................................................................................................................37 
第五章 HIS 与 LIS 系统集成的实现 ......................................................................38 
5.1 整体设计 .....................................................................................................................38 
5.1.1 目标及意义 ....................................................................................................38 
5.1.2 达到的效果 ....................................................................................................38 
5.1.3 HIS 与 LIS 系统流程 ...................................................................................40 
5.1.4 LIS 与 HIS 的接口方案...............................................................................48 
5.1.5 LIS 与 HIS 条形码接口说明......................................................................49 
5.1.6 LIS 主要功能模块........................................................................................56 
5.2 HIS 与 LIS 集成的主要功能展示.........................................................................78 
5.2.1 住院医生站检验报告浏览 .........................................................................78 
5.2.2 住院护士站检验报告浏览 .........................................................................79 
5.2.3 住院护士站条码打印 ..................................................................................80 
5.2.4 住院护士站标本采集确认 .........................................................................81 

















Chapter 1  Introduction .................................................................................................1 
1.1 Introduction.....................................................................................................1 
1.2 Research Background.....................................................................................2 
1.2.1 Development of Present Hospital Information System ..........................2 
1.2.2 Hospital Information System(HIS） ......................................................2 
1.2.3 Laboratory Information System（LIS） ................................................4 
1.3 Research Content and Significance of the Study .........................................5 
1.3.1 Research Content ....................................................................................5 
1.3.2 Significance of the Study ........................................................................9 
1.4  Thesis Arrangement.....................................................................................9 
Chapter 2 Integration Basic on HIS and the Corresponding on 
Interconnection of Standard ........................................................... 10 
2.1 Interface Design Standard............................................................................10 
2.2 HL7 Standard ................................................................................................12 
2.2.1 Purpose of Development of HL7 ..........................................................12 
2.2.2 Function and Application Scope of HL7 ..............................................13 
2.2.3 Communication Mode Pattern of HL7 .................................................13 
2.2.4 Technology of HL7 ...............................................................................14 
2.2.5 Architecture Based on Data Exchange Standard of HL7......................15 
2.3 Interconnection Standard.............................................................................16 
2.3.1 Standard Network Principle of Design .................................................16 
2.3.2 Network Topology ................................................................................17 
2.4 Summary........................................................................................................17 
Chapter 3  Research Basic on using HL7 Data Exchange Technology 
between HIS and LIS ........................................................................... 18 
3.1 Data Exchange of Two Work Modes in Hospital .......................................18 
3.2 HL7's HL7 Standard Data Description.......................................................19 
3.2.1 HL7 Data Structure (Message) .............................................................19 
3.2.2 HL7 Data Type......................................................................................20 














3.4 Example of HL7 Data Exchange in Digital Hospital Application ............22 
3.4.1 Software Design....................................................................................22 
3.4.2 System Realization................................................................................26 
3.5 Summary........................................................................................................27 
Chapter 4  Technology Research and Technical Analysis of Hospital 
Information System Integration .............................................28 
4.1 Present HIS Integration................................................................................28 
4.2 Research on Integration of HIS and LIS ....................................................28 
4.2.1 Application and Technical Analysis on Data Sharing Integration 
Method .................................................................................................28 
4.2.2 Analysis of Broker Method...................................................................29 
4.2.3 Unifies Both Based on The Broker Sharing Database Tentative Plan ..30 
4.3 Summary........................................................................................................37 
Chapter 5  Implementation of Integration of HIS and LIS ................38 
5.1 General Design ..............................................................................................38 
5.1.1 Purpose and Significance......................................................................38 
5.1.2 Achieved Results...................................................................................38 
5.1.3 System Data flow between LIS and HIS ..............................................40 
5.1.4 Solution in Interconnection between LIS and HIS ...............................48 
5.1.5 Explanation of LIS and HIS Bar Code Connection ..............................49 
5.1.6 Major Function Module in LIS .............................................................56 
5.2 Demonstration on the main function of Integration of HIS and LIS .......78 
5.2.1 Viewing Report from Resident Doctor’s Workstation ..........................78 
5.2.2 Viewing Report from Resident Nurse’s Workstation............................79 
5.2.3 Printing BarCode from Resident Nurse’s Workstation .........................80 
5.2.4 Confirming Specimen from Resident Nurse’s Workstation..................81 

















第一章  概述 
1 
第一章 概  述 
1.1 引  言 
随着我国医疗卫生事业的推进,医院信息系统(Hospital Information 
















HL7 (Health Level Seven)是医疗保健领域和医疗机构间进行电子数据交换





相关机构及 HIS 与各个从属系统(包括 LIS、PACS 等)之间大量的信息交换需求。 
HL7 的 v2. 3. 1 版于 1999 年四月被美国国家标准化协会认可成为美国国家
标准，在这一版中引入了对 XML 的支持，作为标准编码规则的一种替代。v2. 4
版于 2000 年 10 月成为 ANSI 标准。同时 HL7 还被德国、英国、日本、我国台湾
所接受并加以本土化，准备作为医疗信息交换标准，我国也已经成为了它的国际








































































佳医疗效果、 低医疗费用、 短医疗时间、 少中间环节是患者的 佳



























































LIS 全称为 Laboratory Information System，检验信息系统。检验科管理































第一章  概述 
5 
第二阶段为 20 世纪 90 年代中期，目前处于第三阶段。其技术特点如下：基于浏
览器/服务器的三层结构体系，硬件平台：PC 机、小型机、按 Internet/Intranet

















的病人标识信息。现在我们就以病人基本信息这部分为例,来研究 HIS - LIS 信





在 HL7 中病人的基本信息主要由 PID 片段记录
[15]
。PID（patient 
identification segment）片段 ,即病人标识片段 ,包括基本的病人身份标识和
统计信息。在 HL7 中被多数应用作为病人身份标识的主要手段。 


















表 1-1  PID 属性 
序号 元素名称 序号 元素名称 
1 集 ID-PID 片段 20 驾驶执照号—病人 
2 病人 ID（保留的向下兼容 ID） 21 母亲标识符 
3 病人标识列表 22 民族 
4 备用病人 ID 23 出生地 
5 病人姓名 24 多胞胎指标符 
6 母亲婚前姓名 25 出生次序 
7 出生日期 26 公民权 
8 性别 27 退伍军人状态 
9 病人别名 28 国籍 
10 种族 29 病人死亡时间 
11 病人地址 30 病人死亡指示符 
12 县郡代码（向下兼容） 31 身份未知指示符 
13 电话号码—家庭 32 身份可靠性代码 
14 电话号码—职业 33 后更新日期/时间 
15 主要语言 34 后更新设备 
16 婚姻状况 35 种类代码 
17 宗教 36 饲养代码 
18 病人帐号 37 血统 









由于不能对现有系统进行过多的调整 ,那么为了实现与外部 HIS 或相关系
统 ,甚至本院的 LIS 等进行数据交换 ,便需要在现有系统和相关系统之间添加
一个 HL7 网关来实现 HL7 的信息交换。这样既可以不对现有系统进行大的改
造 ,又可以完成 HL7 数据交换和共享 ,不失为一种简便的方法。大体的工作方
法如下:网关一方面从数据库中提取相应的字段 ,进行处理使之符合 HL7 的数
据结构 ,再将相应数据连接成为 HL7 消息 ,然后发送给请求方。这可依照请求
方的情况 ,考虑输出标准格式还是 XML 格式;另一方面将接收的 HL7 消息进行

















图 1-1 系统设计模型 
 
资料来源：参考文献《基于 HL7 标准可扩展的医院异构系统间统一集成平台的研究》
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